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(54) ULTRA-SHORT PULSE HIGH VOLTAGE APPLYING-TYPE GAS CLEANING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably operate and 
obtain high cleaning performance without causing 
generation of sparks or the like even when an electric 
discharge inhibitory substance, such as moisture, exists 
in an exhaust gas while securing discharge electric 
power with which gaseous contaminants in the exhaust 
gas can be sufficiently cleaned in an ultra-short pulse 
high voltage applying-type gas cleaning apparatus. 
SOLUTION: When corona discharge is generated in a 
corona discharge system 8 having a discharge distance 
d, the discharge electric power to be charged per one 
ultra-short pulse high voltage is set to be >d/200 (J) 
and ^d/5 (J) per unit length of corona discharge line and 
at least 90% of the discharge electric power is charged 
within 100 d (nanosecond) after applying pulse and 
thereafter the residual voltage in the corona discharge 
system 8 is allowed to be <5 d (kV). 
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CLAIMS 



[Claim(s)] 

[Claim 1]A gas inlet for introducing gas containing gaseous pollutants, such as nitrogen oxides, a 
sulfur oxide, dioxin, a volatile organic substance, and an offensive odor, which should be purified. 
A corona electrode system reactor possessing bushing for an insulation upper-allocating 
mutually a corona discharge pole and a counterelectrode which countered this, and supplying 
electric power to a corona discharge pole from the exterior of a casing at a gas passageway in a 
casing provided with a gas outlet for discharging gas after purification. 
A high voltage ultrashort pulse power supply for impressing very short ultrashort pulse high 
tension of pulse width between this corona discharge pole and a counterelectrode. 
When it is the ultrashort pulse high-tension ****** gas cleanup device provided with the above 
and distance (discharge distance) of a corona discharge pole and a counterelectrode is set to d 
(cm), A discharge electrode poured into a corona electrode system by generating corona 
discharge per unit electrode length of a corona discharge line per 1 time of ultrashort pulse high 
tension above d/200 (J). While taking below d/5 (J) and pouring in this not less than 90% of 
discharge electricity within after [ lOOd (nanosecond) ] pulse applying, voltage which remains 
between a corona discharge pole and a counterelectrode becomes below 5d (kV) after it 

[Claim 2] An ultrashort pulse high-tension ****** gas cleanup device below 20.000/d (time) 
carrying out [ more than per second 200/d (time) ] the number of times of pulse applying in the 
device according to claim 1. 

[Claim 3]An ultrashort pulse high-tension ****** gas cleanup device providing a means to 
measure any one of pulse voltage and the pulse current, or both to a corona electrode system 
reactor, a high voltage conductor, or a high voltage ultrashort pulse power supply, in a device 
given in claims 1-2. 

[Claim 4]An ultrashort pulse high-tension ****** gas cleanup device detecting that an Inter- 
electrode short circuit according [ corona discharge ] to a reader, a spark, an arc, etc. occurred 
in the device according to claim 3 with an abnormal drop of pulse voltage, or an abnormal current 
value of pulse current. 

[Claim 5]An ultrashort pulse high-tension ****** gas cleanup device with which corona 
discharge is characterized by installing a flash which produces that an inter-electrode short 
circuit by reader, spark, an arc, etc. occurred by an inter-electrode short circuit, and a sensor 
which detects a sound in a corona electrode system reactor in a device given in claims 1-4. 
[Claim 6]An ultrashort pulse high-tension ****** gas cleanup device using a high voltage 
ultrashort pulse power supply possessing a control circuit which stops impression to a corona 
discharge pole of ultrashort pulse high tension between the quiescent periods t1 (second) when 
this inter-electrode short circuit occurs in a device given in claims 4-5. 

[Claim 7]A pole using a high voltage ultrashort pulse power supply possessing a control circuit 
which stops impression to a corona discharge pole of ultrashort pulse high tension between the 
quiescent periods t1 (second) when this inter-electrode short circuit more than N (time) is 
detected to the fixed time T1 (second) in a device given in claims 4-5[Claim 8]When this inter- 
electrode short circuit occurs again after a quiescent period of t1 (second) in a device of a 
statement in impression to a corona discharge pole of the first ultrashort pulse high tension in 
claims 6-7. An ultrashort pulse high-tension ****** gas cleanup device using a high voltage 
ultrashort pulse power supply possessing a control circuit which sets the quiescent period t2 
(second) beyond t1. 

[Claim 9]A temperature control device for making it gas temperature which was suitable for a 
reaction by corona discharge upstream of this device in an ultrashort pulse high-tension ****** 
gas cleanup device given in claims 1-8, and/. Or an ultrashort pulse high-i:ension ****** gas 
cleanup device providing a pretreatment system in order to make corona discharge perform 
stably. 

[Claim 10]An ultrashort pulse high-tension ****** gas cleanup device, wherein the temperature 
control device according to claim 9 is the heating apparatus by gas **GASU heat exchanger, 
water spray temperature decrease tower, heater, or a burner. 

[Claim 11] An ultrashort pulse high-tension ****** gas cleanup device, wherein the pretreatment 



systems according to claim 9 are particulate matter strippers, such as a bag filter, an 
electrostatic precipitator, and a mist separator. 

[Claim 12]In an ultrashort pulse high--tension ****** gas cleanup device given in claims 1-12, 
Upstream of this device, nitrogen oxides, a sulfur oxide, dioxin, a volatile organic substance, An 
ultrashort pulse high-tension ****** gas cleanup device adding oxidizers, such as hydrocarbon 
gas, such as propane and butane, and/or ozone, and hydrogen peroxide, in order to promote 
oxidation according gaseous pollutants, such as an offensive odor, to corona discharge. 
[Claim 13]ln an ultrashort pulse high-tension ****** gas cleanup device given in claims 1-12, An 
ultrashort pulse high-tension ****** gas cleanup device providing a reaction promotion layer for 
gaseous pollutants, such as nitrogen oxides, a sulfur oxide, dioxin, and a volatile organic 
substance, oxidizing, and/or promoting a reduction reaction downstream from this device. 
[Claim 14]The reaction promotion layer according to claim 13 A catalyst, activated carbon, 
impregnated carbon, catalyst support activated carbon. An ultrashort pulse high-tension ****** 
gas cleanup device being the packed bed filled up with material for providing surface reaction 
places, such as zeolite, a dielectric pellet, a dielectric fiber, a metallic pellet, and metallic fibers. 
[Claim 15]An ultrashort pulse high-tension ****** gas cleanup device, wherein the reaction 
promotion layer according to claim 13 is a spray tower which sprinkles solution and slurries, such 
as calcium hydroxide and magnesium hydroxide. 

[Claim 16]An ultrashort pulse high-tension ****** gas cleanup device, wherein the reaction 
promotion layer according to claim 13 is a duct and space for providing reaction time. 
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DETAILED DESCTOPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This Invention relates to the ultrashort pulse high-tension ****** gas 
cleanup device for removing gaseous pollutants contained in the exhaust gas from a garbage 
incineration facility, a boiler, a sintering furnace, a coating booth, a waste water treatment 
facility, etc., such as nitrogen oxides, a sulfur oxide, dioxin, a volatile organic substance, and an 
offensive odor. 
[0002] 

[Description of the Prior Art]The conventional ultrashort pulse high-tension ****** gas cleanup 
device. Pulse width of the high voltage ultrashort pulse power supply in the purge is set to 1 or 
less microsecond, When relative density of the gas in the temperature and atmospheric pressure 
at the time of purifying said gas when density of the gas at 0 ** and 1 atmosphere is set to 1 is 
set to d. This corona discharge pole that shows the critical value for making chemical active 
species (radical) generate peak value voltage **** of the ultrashort pulse high tension to 
impress in large quantities between said corona discharge pole and a counterelectrode, If 
distance average field intensity between these counterelectrodes is made into Ep^. he is trying 
to become EpQ=more than 8d (kV/cm) (patent 2649340th). However, the presentation of exhaust 



gas and the corona discharge generated by impressing a pulse under the influence of the 
moisture concentration in exhaust gas especially will be checked, and the electric power poured 
into gas by discharge declines. 

[0003]The spark generated discharge electricity on the voltage which will remain if the method of 
a raising and pulse voltage are increased, and discharge electricity was not able to be raised 
after all. 

[0004]As a result, sufficient discharge electricity for processing a gaseous pollutant by corona 
discharge could not be poured in, but processing performance has deteriorated. 
[0005]When it does not provide the means for preventing frequent occurrence of a spark 
especially, whenever a spark becomes more intense and impresses a pulse, a spark will occur, 
and operating will become impossible. 

[0006]When the gas which should be processed was introduced into a discharge section as it 
was, unless it kept discharge electricity large, processing performance was not obtained, but 
running costs, such as electrical charges, were large. 

[0007] By increasing the number of times of pulse applying, when the amount of raw gas per unit 
volume of a corona electrode system reactor was increased, holding time (pass time) in the 
reactor of exhaust gas could be shortened, but since holding time was short, there was a case 
where oxidative degradation did not advance enough depending on the kind of gaseous pollutant, 
[0008] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to operate stably 
without generating a spark etc., even if discharge inhibitor, such as moisture in that exhaust gas, 
exists, and to obtain high purification performance, securing the discharge electricity which can 
purify the gaseous pollutant in exhaust gas enough with the above-mentioned ultrashort pulse 
high-tension ****** gas cleanup device. 

[0009] When other purposes increase the discharge voltage impressed into said exhaust gas, they 
are raising to the critical point which is not barred by the spark generated with the voltage which 
remains in this diesel-particulate filter, and enabling it to pour in sufficient discharge electricity 
to process a gaseous pollutant by corona discharge. 

[0010]In said ultrashort pulse high-tension ****** gas cleanup device, even if other purposes do 
not form the occurrence prevention device of a spark in particular, they are making it there be 
no possibility of operating impossible by the spark generated whenever it impresses said pulse 
high voltage. 

[001 1]Other purposes are to fall the running cost by performing temperature control, 
pretreatment, and oxidizer addition for exhaust gas for introducing into a discharge section the 
exhaust gas which should be processed, as sufficient processing performance can be obtained, 
even if it makes small discharge electricity poured into a unit exhaust gas flow rate. 
[0012] 

[Means for Solving the Problem]An ultrashort pulse high-^:ension ****** gas cleanup device of 
this invention, To a gas passageway in a casing provided with a gas inlet for introducing exhaust 
gas before purification, and a gas oirtlet for discharging exhaust gas after purification. A corona 
electrode system reactor possessing bushing for insulating and allocating mutually a corona 
discharge pole and a counterelectrode which counters this, and supplying electric power to a 
corona discharge pole from the exterior of this casing, In a gas cleanup device which provided a 
high voltage ultrashort pulse electric wire for impressing very short ultrashort pulse high tension 
of pulse width between this corona discharge pole and a counterelectrode. When distance 
(discharge distance) of said corona discharge electrode and a counterelectrode is set to d (cm), 
Discharge electricity poured into a corona electrode system per unit electrode length of a 
corona discharge line about 1 time of ultrashort pulse high tension by generating corona 
discharge above d/200 (J), While below d/5 (J) is taken and this not less than 90% of discharge 
electricity pours in within after [ lOOd (nanosecond) ] pulse applying, voltage which remains 
between a corona discharge pole and a counterelectrode is carried out after it below 5d (kV) 
[0013] 

[Embodiment of the lnvention]The gas inlet 2 for introducing the exhaust gas 1 before 
purification, as shown in drawing 1, To the gas passageway 5 in the casing 4 provided with the 



gas outlet 3 for discharging the exhaust gas after purification. The corona electrode system 
reactor 1 1 possessing the bushing 9 for insulating and allocating mutually the corona discharge 
pole 6 and the counterelectrode 7 which counters this, and supplying electric power to the 
corona discharge pole 6 from the exterior of this casing 4. In the gas cleanup device which 
established the high voltage ultrashort pulse power supply 10 for impressing very short 
ultrashort pulse high-tension **** of pulse width between this corona discharge pole 6 and the 
counterelectrode 7, When distance (discharge distance) of said corona discharge electrode 6 and 
the counterelectrode 7 is set to d (cm), When generating corona discharge, the discharge 
electricity P poured into the corona electrode system 8 per unit electrode length of the corona 
discharge pole 6 about 1 time of ultrashort pulse high-tension above d/200 (J), While below 
d/5 (J) is taken and this not less than 90% of discharge electricity P pours In within after [ lOOd 
(nanosecond) ] pulse applying, voltage which remains between the corona discharge pole 6 and 
the counterelectrode 7 is carried out after it below 5d (kV). 

[00 14] As shown in drawing 1 . the above-mentioned corona electrode system reactor 11 forms 
square case shape, to the near side, it establishes the gas inlet 2 for the gas outlet 3 in the 
backside, supplies the exhaust gas 1 before purification from the gas inlet 2, and discharges the 
sewer gas 12 after purification from the gas outlet 3 to it. 

[0015]Of course, the thing of not only square case shape but arbitrary shape, such as cylinder 
structure, may be sufficient as the shape of the corona electrode system reactor 1 1 . 
[0016]Said .high voltage ultrashort pulse power supply 10 is formed in said corona electrode 
system reactor 11 via the cover duct 13, Form the pulse forming circuit 14 in the high voltage 
ultrashort pulse power supply 10, and connect the pulse current detector 15 and the pulse 
voltage detector 16 to the output side one by one. and The output side of this pulse current 
detector 15 and the above-mentioned corona discharge pole 6 are connected with the high 
voltage conductor 18 which penetrates the electric wire bushing 17 and said bushing 9. 
[0017]As shown in drawing 1 . to the bottom inner face of the corona discharge polar system 
reactor 11. The photodetector 21. the sound detectors 22, and the supporting insulator 23 are 
formed for the supporting insulators 1 9 and 20 in an upper inner surface, respectively, further, 
the exhaust gas duct 26 of the exhaust gas 1 of drawing 8 is formed in the gas inlet 2 of this ' 
corona discharge polar system reactor 1 1 , and the purification gas duct 29 of drawing 8 is 
formed in the gas outlet 3. 

[001 8] Although d in drawing 2 is the discharge distance in the corona electrode system 8 which 
consists of the linear shape corona discharge pole 6 and the plateHike counterelectrode 7, The 
corona discharge polar system 8 of this invention is not what is limited only to this embodiment. 
As shown in drawing 3, make it the corona discharge polar system 8a which becomes the linear 
shape corona discharge pole 6a and its periphery from the cylindrical counterelectrode 7a which 
separated the discharge distance d and has been arranged in same mind. or. Or as shown in 
drawing_4, it is also possible to make it the corona discharge polar system 8b which separated 
the discharge distance d and has arranged the polygon tubed counterelectrode 7b which has 
separated and arranged the discharge distance d on the linear shape corona discharge pole 6a 
and its periphery. 

[0019]In the ultrashort pulse high-tension gas cleanup device of drawing 1. although very 

short ultrashort pulse high-tension **** of pulse width is impressed from the output side of the 
pulse forming circuit 14 to the corona discharge polar system 8, The voltage waveform and 
current wave form of an ultrashort pulse are greatly influenced by the composition of the 
composition of the pulse forming circuit 14, an ultrashort pulse high voltage supply method, and 
the corona discharge polar system 8, and the temperature and description of exhaust gas. 
[0020]However. when distance (discharge distance) of the corona discharge electrode 6 and the 
counterelectrode 7 is set to d (cm) also in an ultrashort pulse high-tension ****** gas cleanup 
device irrespective of the temperature and description of exhaust gas. When generating corona 
discharge, the discharge electricity P poured into the corona electrode system 8 per unit 
electrode length of the corona discharge pole 6 about 1 time of ultrashort pulse high-tension 
**** above d/200 (J). While below d/5 (J) is taken and this not less than 90% of discharge 
electricity P pours in within after [ lOOd (nanosecond) ] pulse applying, It found out that prevent 



spark frequent occurrence by choosing the composition of the composition of the pulse forming 
circuit 14, an ultrashort pulse high voltage supply method, and the corona discharge polar system 
8 so that voltage which remains between the corona discharge pole 6 and the counterelectrode 
7 may be carried out after it below 5d (kV), and gas cleanup performance was attained 
[0021]That is, in drawing 5 when pulse voltage waveform V (t) and pulse current waveform I (t), 
the time accumulation discharge electricity P (t) is, [Equation 1] 

p(o= riv{o • 1(0 . dt 

^ 0 

Although come out and expressed, this P (t) becomes an almost flat fixed value, after rising 
quickly. Let this value that became almost fixed be the discharge electricity per one pulse. A 
value broken by discharge ray length (m) discharge electricity per this one pulse More than 
d/200 (J). Time taken to take below d/5 (J), and for P (t) to become 90% of the discharge 
electricity per one pulse is carried out below lOOd (nanosecond), and a value of V (t) after lOOd 
(nanosecond) and V (lOOd) are carried out further below 5d (kV). 

[0022]Here, discharge electricrty per unit electrode length of a corona discharge pole can be 
done greatly, and the amount of exhaust gas which can be processed can also be enlarged so 
that d is large, but It is necessary to also enlarge peak value of required extreme pulse-high- 
voltage and to choose d according to a kind and quantity of raw gas. Although it becomes 
possible to carry out time taken for P (t) to become 90% of the discharge electricity per one 
pulse by making build up time of ultrashort pulse high-tension **** as small as possible below 
lOOd (nanosecond), After making build up time small and not terminating discharge quickly so 
that d is small, it is easy to shift to inter-electrode short circuits, such as a spark. Although 
energy which ultrashort pulse high-tension holds, and pulse voltage which remains with 
intensity of discharge change, if a value of V (t) after 1 0Od (nanosecond) and V (1 OOd) are 
carried out below 5d (kV), inter-electrode short circuits, such as a spark, can be prevented. 
[0023]It can cost below V(100d) = 5d (kV), satisfying [ to control bias voltage especially shown in 
drawing 5 ] said terms and conditions. 

[0024]Much number of times of pulse applying can make a corona discharge polar system 
reactor small so that there is. but when ion in which after an end of corona discharge remains to 
discharge space was not eased (it disappears by absorption to recombination or an electrode) 
and the following ultrashort pulse high-tension **** is impressed, normal corona discharge does 
not occur, but it results in a spark easily. Therefore, if below 20.000/d (time) carries out [ more 
than per second 200/d (time) ] impression of ultrashort pulse high-tension It is eased and 

the remains ion can control a spark. 

[0025]Securing discharge electricity which can purify a gaseous pollutant in exhaust gas enough 
as mentioned above, even if discharge inhibitor, such as moisture in the exhaust gas, exists, 
inter-electrode short circuits, such as an accidental spark, are avoidable, and do not have [ in / 
as composition which does not generate a spark etc. / flue gas treatment ] Then, in order to 
detect an inter-electrode short circuit by reader, spark, an arc. etc. first it is good to provide 
any one of the pulse current detector 15 of drawing 1 , or the pulse voltage detectors 16, or both 
in the high voltage ultrashort pulse power supply 10. Of course, it is also possible to provide in a 
high voltage conductor between the power supply bushing 17 of the exterior of the high voltage 
ultrashort pulse power supply 10 and the bushing 9 or the corona electrode system reactor 1 1. If 
an inter-electrode short circuit by reader, spark, an arc, etc. occurs, pulse voltage falls in an 
instant at the moment, it is set to 0. or unusually high pulse current is observed, and an inter- 
electrode short circuit can be detected. 

[0026]There is a method of recognizing a flash generated by an inter-electrode short circuit as 
other inter-electrode shunt detection methods and a sound, for example, the photodetector 21 
and the sound detectors 22 of drawing 1 are boiled, it can install in the corona electrode system 
reactor 11, and an inter-electrode short circuit can detect a flash far stronger than discharge 
light at the time of normal operation to generate, or an inter-electrode short circuit can detect a 
far louder crashing sound to generate than a discharge sound at the time of normal operation. 
[0027]If impression of ultrashort pulse high-tension **** is usually performed at an interval of 



setting out, i.e., t of drawing 6, immediately after an Inter-electrode short circuit by reader, spark, 
an arc, etc., an inter--electrode short circuit will occur again in many cases. Plasma temperature 
of a plasma channel will become high and an electrical conductive channel will be formed into gas 
as an inter-electrode short circuit turns into a spark, and an arc and a powerful inter-electrode 
short circuit from a stage where slightness by a reader and plasma temperature of a plasma 
channel which was got blocked, and has produced and cheated out of an inter-electrode short 
circuit are comparatively low. As a resuft, a tendency which an arc generates whenever it 
impresses ultrashort pulse high-tension **** becomes strong, then, as it is shown in drawing 6 . 
when a short circuit occurs, said detection means detects it and impression of ultrashort pulse 
high-tension **** between the usually larger dormant periods t1 (second) than the set interval t 
is stopped — it carries out. It is a stage where plasma temperature of this plasma channel is 
comparatively low, in forming this dormant period t1 (second), and a plasma channel is cooled 
thoroughly. As edfety, if an inter-electrode short circuit occurs again in ultrashort pulse high- 
tension immediately after the dormant period t1 (second), an inter-electrode short circuit 
which forms the dormant period t2 (second) more than t1 (second), and continues will be 
prevented. 

[0028] As it is shown in drawing 7 as a method of preventing that an inter-electrode short circuit 
occurs continuously, when an inter-electrode short circuit more than N (time) is detected to T1 
(second) for a fixed period, there is also a method of carrying out t1 (second) pause. In this case, 
what is necessary is just to prevent as edfety, an inter-electrode short circuit which forms the 
dormant period t2 (second) more than t1 (second), and continues like a case of drawing 6 . if an 
inter-electrode short circuit occurs again in ultrashort pulse high-tension **** immediately after 
the dormant period t1 (second). 

[0029]When impressing ultrashort pulse high-tension **** and performing gassing, in order to 
measure radical increase generated in an improvement of the corona discharge characteristic 
and corona discharge in the corona discharge system reactor 1 1 , It is good for the preceding 
paragraph of the corona discharge polar system reactor 1 1 to place the temperature control 
device 24, the pretreatment system 25, and the addition insufflation device 27. 
C0030]For example, in disassembly of gaseous dioxins. it turns out that it is efficient to process 
with gas temperature above an acid dew point (150 ** - about 230 **) as for gas temperature, 
and it can decompose. Therefore, what is necessary Is just to cool temperature of exhaust gas 
with the temperature control devices 24, such as a gas heat exchanger and a water spray 

temperature decrease tower. Will dew, if humidity in exhaust gas introduces into the corona 
discharge polar system reactor 11 as it is highly, when carrying out decomposition removal of the 
offensive odor in exhaust gas from a septic tank or an aeration basin, etc., an inter-electrode 
short circuit may occur or an offensive odor may adsorb openly, but In this case, what is 
necessary is just to heat exhaust gas, using a heater and a burner as the temperature control 
device 24. 

[0031]When particulate matter exists in exhaust gas, it becomes easy to generate inter- 
electrode short circuits, such as a spark. Then, after placing a bag filter, an electrostatic 
precipitator, a mist separator, etc. as the pretreatment system 25 and removing particulate 
matter, it is good to introduce exhaust gas into the corona electrode system reactor 11. 
[0032]Hydrocarbon gas, such as propane and butane, from the addition insufflation device 27. If 
it pours into exhaust gas in the preceding paragraph of the corona discharge polar system 
reactor 11, generation of an OH radical will be promoted, and discharge electricity per exhaust 
gas unit flow (kwh/Nm^) supplied with the corona discharge polar system reactor 1 1 can be 
made small. That is, it is possible to increase substantially the amount of exhaust gas which can 
be processed even if it uses the same ultrashort high voltage pulse power 1 4 and the corona 
discharge polar system reactor 1 1 . 

[0033]A direction processed in the state of coexistence with a radical which throws in oxidizers, 
such as ozone and hydrogen peroxide, depending on a kind of gaseous pollutant which should be 
processed, and is generated with the corona discharge polar system reactor 1 1 may be more 
economical than independent processing by the corona discharge polar system reactor 11. That 
is. an effect of making a reaction of very short time by a radical and a reaction of comparatively 



long time of said oxidizer living together is acquired. As a result, while the ultrashort high voltage 
pulse power 14 and the corona discharge polar system reactor 11 can be made small, an electric 
cost to be used can be reduced. 

[0034]Since a reaction of a gaseous pollutant in the corona discharge polar system reactor 1 1 
and a radical is gaseous phase reaction, enlar^ng substantially is difficuhifor a reaction constant. 
Then, it is good to raise decomposition and removal performance of a gaseous pollutant by 
forming the reaction promotion layer 30 for promoting oxidation/reduction reaction downstream 
from the corona discharge polar system reactor 11. 

[0035]As this reaction promotion layer 30, a packed bed etc. which were filled up with material 
for providing surface reaction places, such as a catalyst activated carbon, impregnated carbon, 
catalyst support activated carbon, zeolite, a dielectric pellet, a dielectric fiber, a metallic pellet, 
and metallic fibers, can be used. It is also possible to use as the reaction promotion layer 30 a 
spray tower which sprinkles solution and slurries, such as calcium hydroxide and magnesium 
hydroxide. 

- - lQ03^Mhen pracessing^a kind of the target gaseous pollutant,-for examplera-dibenzofuranrPGB, 

etc., it is good also as a duct and space for only providing reaction time for the reaction 

promotion layer 30. 

[0037] 

[Effect of the Invention]This invention is generating corona discharge as above-mentioned, and 
discharge electricity poured into a corona electrode system is carried out below d/5 (J) more 
than d/200 (J) per unit length of a corona discharge line per 1 time of ultrashort pulse high 
tension, And while this not less than 90% of discharge electricity is poured in within after [ lOOd 
(nanosecond) ] pulse applying. Since he is trying for the voltage which remains between a corona 
discharge pole and a counterelectrode to become after it below 5d (kV), Securing the discharge 
electricity which can purify the gaseous pollutant in exhaust gas enough, it can operate stably 
without generating a spark etc., even if discharge inhibitor, such as moisture in the exhaust gas, 
exists, and high purification performance can be obtained. The discharge voltage which carries * 
out a seal of approval to the critical point which Is not barred by inter-electrode short circuits, 
such as a spark generated with the voltage which remains to the corona discharge polar system 
8, can be increased by changing bias voltage, and sufficient discharge electricity can be poured 
in by it. Since an inter-electrode short circuit can be prevented from occurring continuously in 
order to resume impression of ultrashort pulse high-tension **** after a dormant period at the 
time of accidental spark generating, stable operation can be performed. Improvement in 
purification performance is aimed at by combining a temperature control device, a pretreatment 
system, an addition insufflation device, a reaction promotion layer, etc. with a corona discharge 
polar system reactor, and rt becomes possible to lead to discharge electricity reduction and to 
reduce running costs, such as electrical charges. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ]lt is a front view showing the embodiment of the ultrashort pulse high-tension 

****** gas cleanup device of this invention. 

[Drawing 2] They are some slant-face figures of drawing 1 , 

[Drawing 3] lt is a slant-face figure showing other embodiments of the portion equivalent to 
drawing 2 , 

[Drawing 4]It is a slant-face figure showing other embodiments of the portion equivalent to 
drawing 3 . 

[Drawing 5]t he gas cleanup device of drawing 1 — ******** — the pulse voltage waveform of 
an ultrashort pulse high voltage power supply — it is a curvilinear figure showing the change to 
******** of (Vt) and pulse current waveform I (t) and time accumulation discharge electricity P 
(t), 

[Drawing 6] It is a diagram showing the pulse voltage change to ******** of the ultrashort pulse 
high voltage power supply of the gas cleanup device of drawing 1 , 
[Drawing 7] lt is a diagram showing other states of drawing 6 . 

[Drawing 8]It is a side view showing the condition of use of the gas cleanup device of drawing 1 . 
[Description of Notations] 

1 Exhaust gas 

2 Gas inlet 

3 Gas outlet 

4 Casing 

5 Gas passageway 

6 Corona discharge pole 

7 Counterelectrode 

8 Corona discharge system 

9 Bushing 

10 High voltage ultrashort pulse power supply 

1 1 Corona electrode system reactor 

12 Sewer gas 

14 Pulse forming circuit 

1 5 Pulse current detector 

1 6 Pulse voltage detector 

17 Electric wire bushing 

18 High voltage conductor 

1 9 Supporting insulator 

20 Supporting insulator 

21 Photodetector 

22 Sound detectors 

23 Supporting insulator 

24 Temperature control device 

25 Pretreatment system 

26 Exhaust gas duct 

27 Addition insufflation device 

28 Addition insufflation 

29 Purification gas duct 

30 Reaction promotion layer 

31 Blower 

32 Stack 

33 Cleaned gas 



[Translation done.] 
* NOTICES * 



JPO and INPIT ara not responsible for any 
damages caused by the use of this translation. 



IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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